Sandia
* Natinnal
SAND2014- 17600R

LaAuuUIAwIIGY

Stability Analysis of
HEG Shot 1443

Ross Wagnild
Engineering Sciences Center

Sandia National Laboratories
Albuquerque, NM 87123

Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned
subsidiary of Lockheed Martin Corporation, for the U.S. Department of Energy’s National Nuclear Security Administration
under contract DE-AC04-94AL85000. The views expressed herein are those of the authors and should not be interpreted as
necessarily representing the official policies or endorsements, either expressed or implied, of Sandia or the U.S. Government.

U.S. DEPARTMENT OF

ENERGY

" VAT =%,
/WIMVA'D?‘

ai Nuciear Security Administration




e“G ! ’VQ\
@agNa

Sandia
Stability Analysis @), (¢
Parameters
« 7° Half-angle circular cone
— 2.5mm-diameter nose radius, 1.0 m long
» Grid uses 1215 x 350 cells, axi-symmetric
* Run Conditions
— Velocity = 2507 m/s; Density = 17.5 g/m?
— Temperature = 293 K; Vibrational Temperature = 293 K*
— Wall Temperature = 293 K; Mach 7.29
— Mass Fractions: Based on Shot 1302
« N2=0.7527; 02 = 0.2163; NO = 0.0307; O = 0.0003
« 5 species air assumed
— Blended viscosity model based on Sutherland and Blottner data
— Eucken relation for heat transfer
— Reacting; Two-temperature non-equilibrium
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289.83 kHz

* Frequency Selection
299.15 kHz

— Based on N factor around " P R aEkR

each sensor (0.632 m, A — | 3272kHz

33644 KHZ

0.767 m, and 0.947 m) Emmama o Clnds

— Estimated ~ 0.78 m from
the nose (axial distance)
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N factor versus axial distance
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Normalize Phase Velocity ) &, c

« Phase Velocity Variation

289.83 kHz
— PSE based velocities ~ E?E‘;‘EEE
calculated from STABL £ e
output data =095 b
— Edge Velocity ~ 2444 m/s E," _______ B Rt
— Phase velocity varies % ol
between 0.95 and 0.81 s |
across Sensors % _
« Double check of math 5"
using STABL internal S b \
calculation from LST s es

Axial Distance from Blunt Nose (m)

Phase Speed for Several
Candidate Frequencies
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« Phase Velocity Variation

— PSE based velocities
calculated from STABL
output data

— Edge Velocity ~ 2444 m/s

— Phase velocity varies
between 0.95 and 0.81
across sensors

 Double check of math

using STABL internal _
calculation from LST Yot _os  _os 1

Axial Distance from Blunt Nose (m)

Phase Speed of Selected Frequency

PSE 317.80 kHz
LST 317.80 kHz
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